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cylinders to the anterior horn cells, which explains why contractions
are confined first to the affected limb or part. When the toxin be-
comes diffused through the cord and brain, the entire body may be
affected. Abel and co-workers, however, contend that the toxin is
absorbed by lymphatic vessels at the site of its liberation, then car-
ried to the general circulation and distributed to the central nervous
system by the arterial blood supply.
The period of incubation for the disease depends on the site of
the injury. In man the average incubation period is seven days. In
the horse the site of injury is more variable, and the incubation
period varies from four to twenty days. The length of the incubation
period is obviously hard to determine since so many factors seem
to be responsible for the multiplication of the organism with sub-
sequent toxin liberation.
The characteristic symptom of tetanus in all animals is a stiffen-
ing of muscles due to contraction. The muscles at the site of inocu-
lation may be the first, and in mild cases they may be the only ones
affected. In the horse the retraction of the eyes and protrusion of
the nictitating membrane and spasmodic contraction of other parts
of the body are diagnostic. Characteristic lesions are absent in teta-
nus upon post-mortem examination.
Immunity. Some animals have the ability to resist the action
of tetanus toxin. In some cases this appears to be a natural im-
munity as in the dog, whereas in others, the cow, there is some evi-
dence that the blood serum contains antitoxin. Most cattle show
more than 1/500 unit of antitoxin per milliliter of blood
serum. Sheep and goat serum likewise may contain small quanti-
ties. The presence of antitoxin in the blood of these animals has
been explained by the assumption that tetanus bacilli may grow
and multiply in the forestomachs, especially the rumen, and liberate
enough toxin to stimulate antitoxin formation. The resistance of
cows, sheep, and goats to tetanus, therefore, may be due to a slight
immunity and not natural resistance. In this connection it is inter-
esting to note that the blood of man, horses, pigs, guinea pigs, rab-
bits, and monkeys does not contain antitoxin.
When tetanus toxin becomes adsorbed to nerve tissue, it cannot
be removed except by maceration of the tissue, and it cannot be
neutralized by antitoxin unless the antitoxin is injected directly
into the nerve sheath. The use of antitoxin, therefore, is mainly
prophylactic.
The preparation of tetanus toxin and antitoxin is described in
the chapter on toxin-antitoxin, to which the student can refer.
Diagnosis. The symptoms of tetanus are so characteristic that
laboratory methods are rarely, if ever, used for diagnosis. The or-